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ASYNCHRONOUS TREE NAVIGATOR As the use of such tree navigator graphical user interfaces 

GRAPHICAL USER INTERFACE AND has expanded, so has the complexity of many of the hier- 

ASSOCIATED METHODS archical data sets that are provided to the user in tree 

representation. For example, hierarchical data sets having 

____________ 5 thousands upon thousands of branches are now common, 

FIELD OF THE INVENTION and ^ daU fe oftcn _ tored 0Q muUiple> geographically 

The present invention relates generally to graphical user dispersed network server devices. In many instances, to 

interfaces for computer systems. More particularly, the view and/or manipulate this data may require many succes- 

present invention relates to "tree navigator" graphical user s ive queries to the device(s) on which the data is stored to 

interfaces for representing and manipulating hierarchical jo retrieve new portions of the data. If the data is stored on a 

data in computer applications and systems. "back-end" data store (a data storage device at a remote 

BACKGROUND OF THE INVENTION location from the user), the response of a tree navigator 

graphical user interface may become subject to significant 

Over the last two decades, significant increases in per- de , ays if large amounts of data must ^ loaded and/or 

sonal computer processing capability and equally significant J$ because of limitations in network communications 

decreases in the cost of such computers has led to the resources. Such delays are almost inevitably frustrating to 

proliferation of personal computers in many aspects of and M also resull in con fiision as the user may not 

society. Thus, today personal computers are heavily utilized know whelher t he computer is in the process of responding 

in schools, homes and in business. One factor fueling this tQ a query or has iostead "locked.up" or otherwise failed to 

proliferation of computers throughout numerous aspects of 2Q TtS yo n $ 

life has been the introduction and expanded use of graphical , . ^---su^-i ,,c P r 

user ******* *ave gready simplified and cade ^^rTcoZ^Sr^ 

.more mtoUve both computer operaUog systems and apph- ^ ^ ^ _. of ^ 

cations. His amplication has allowed less soph>st,cated distributed ^ rf ^ hierarchical data ^ neg ativel y 

computer users to readily use computers for many appkca- _ _^ onsiveness of me ^ mterface . 

Accordingly, there is a need for improvements in tree 



tions. 

Today, the vast majority of personal computer operating na ^rtor & ^apMcal u^HnTerfaces'. 
systems and application programs are accessed by users via 

a graphical user interface. Examples of such operating SUMMARY OF THE INVENTION 

systems are IBM® OS/2®, Apple® System 7®, and 30 . . 

Microsoft® Windows®, and example applications include ^ view of the above limitations associated with existing 

Microsoft Windows Explorer®, Lotus Notes® and Word tree navigator graphical user interfaces, it is an object of the 

Perfect® present invention to provide graphical user interfaces having 

A wide variety of operating systems and computer appli- improved responsiveness, 

cation programs incorporate, display and/or perform opera- 35 It is another object of the present invention to provide tree 

tions on data or information which is hierarchical in nature. navigator graphical user interfaces which unobtrusively pro- 

For example, numerous computer operating systems and vide the user more information regarding the status of 

application programs provide users access to a hierarchy of queries for data. 

directories and sub-directories where documents, programs, Other objects, features and advantages of the present 

e-mail messages and other information are stored. Similarly, 40 invention will become apparent upon reading the following 

organizer applications allow a user to establish task listings, detailed description and appended claims and upon refer- 

which once again are often hierarchical in nature. ence to the accompanying drawings. 

With the advent and expanded use of graphical user The above-mentioned objects of the present invention 

interfaces, such hierarchical information or data is often may be provided by tree navigator graphical user interfaces 

displayed to the user in a "tree representation." These tree 45 which execute on user queries for data asynchronously. In 

representations visually indicate the level in the hierarchy this manner, the user of the interface may continue to view 

where each item of data resides, and may allow a user to and manipulate the data displayed by the graphical user 

"expand" or "collapse" the tree at various points (i.e., interface while awaiting the response to a prior request to 

displaying or hiding information in the lower levels) to load data into the interface. Additionally, the tree navigator 

facilitate a user's viewing of the hierarchical data. (Note that 50 graphical user interfaces of the present invention may dis- 

herein the "lowest" level of a tree representation is defined play information obtained as a result of a query as soon as 

as the level which is furthest from the root of the tree.) it is available, even though additional responsive informa- 

A wide variety of computer programs are known in the art tion is not yet available. This feature allows the user to start 

for providing a "tree navigator" graphical user interface to operations on a desired portion of the requested data as soon 

the user. By a "tree navigator" graphical user interface it is 55 as it is available, without awaiting the complete response to 

meant a graphical user interface that displays (and possibly the query for data. Pursuant to another aspect of the present 

allows for manipulation of) hierarchical data in a tree invention, the graphical user interface may be programmed 

representation. By way of example, FIG. 1 is a screen to anticipate future queries for data based on past or current 

capture of a prior art application having a tree navigator . queries, and pre-load data into the graphical user interface 

graphical user interface (Microsoft Corporation's Windows 60 which is responsive to the anticipated future queries. For 

Explorer). In the tree navigator graphical user interface of instance, after responding to a request to load data associated 

FIG. 1, the left hand portion of the figure includes a tree view with a particular branch in the tree, the interface program 

display window (a window that displays hierarchical data in may load some or all of the data associated with the branches 

a tree representation). This tree navigator graphical user of the tree that depend on the branch in question, in 

interface also contains a second display area adjacent the 65 anticipation that the user will request such data associated 

tree view display that contains data associated with the with one or more of the "child" branches in the near future, 

hierarchical data displayed in the tree view display. Moreover, the tree navigator graphical user interfaces of the 
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present invention may use "placeholder objects" and "load- FIG. 4 is a block diagram depicting a user terminal on 

ing icons" to notify the user regarding the loading status of which the tree navigator graphical user interfaces of the 

the data associated with a particular branch of the tree. This present invention may operate. 

status information may help to avoid user confusion and FIG. 5 is a block diagram depicting one implementation 

may also improve the user's perception as to the respon- 5 of a tree navigator graphical user interface according to the 

siveness of the tree navigator graphical user interface. teachings of the present invention. 

In one embodiment of the present invention, methods of FIG. 6 is a flow chart illustrating an aspect of the present 

loading data that is part of a set of hierarchical data into a invention in which the tree navigator graphical user interface 

tree navigator graphical user interface are provided. Pursu- asynchronously processes requests to load data, 

ant to these methods, a request to load data is received and ™ pro. 7 is a flow chart illustrating an aspect of the present 

asynchronously executed upon so as to obtain all available invention in which the tree navigator graphical user interface 

data responsive to the request. Furthermore, a user- displays partial information as soon as it is available, 

generated command may be received subsequent to initial- ^ g fe g flow chaft illuslrating an of the present 

ing execution on the request to load data, and execution on invenlion in which me tree navigator graphical user interface 

this user-generated command may be initiated before the 15 ^ , aceholder objects m6/oT loading indicia tQ provide 

asynchronous execution on the request to load data is status information 

completed Ultimately the data obtained in response to the ^ ^ pre .loading operations 

request to load data » loaded into the tree na^gator graph,- embodiment of the present invention. 

cal user interface, and the method may further include the » . „ „ 

step of displaying at least a portion of the obtained data in » FIGS 10A-F are screen captures of a tree navigator 

a tree view display which is part of the tree navigator graphical user interface that incorporates me concepts of 

graphical user interface. P resenl invention. 

In a particular aspect of the present invention, the request DETAILED DESCRIPTION OF THE 
to load data may comprise a request to load data associated INVENTION 
with a first object that is displayed in the tree view display 25 ^ present mvention ^ D0W ^ described more fully 
in tree representation. In this case, the method may further hereinafter with reference to the accompanying drawings, in 
include the step of loading additional data into the tree which preferred embodiments of the invention are shown, 
navigator graphical user interface that is associated with at ^ mvention maV( however, be embodied in many different 
least one other object displayed in the tree view display forms and should not be construed as limited to the embodi- 
(such as the child objects of the first object) in anticipation mems m forth herein; rather> mese embod i ments are pro- 
of a future request to load data. The method may v ide4 so that mis d^losure will be thorough and complete, 
alternatively, or also, further include the step of displaying and ^ my me $GOpc of the mvention to tho se 
the first object as a placeholder object during the step of m lhe art Lflce numbers re f er t0 uk e elements 
asynchronously executing on the request to load data. If such throughout 

a placeholder object is used, the method may also include 35 ^ ^ be & iated b one of ^ m the art, the 

the step of replacing said placeholder object with a normal m ^ embodied as a method, a device, 

object once the data associated with the first object has been * ^ ^ tem or a r ro duct. Accordingly, 

fully loaded into the tree navigator graphical user interface. ^ ^ Qt lake the form of m entird 

In addition to the above^lescnbed methods, related systems har dwic embodiment, an entirely software embodiment or 

and computer program products are also provided. an embodiment wh ich combines software and hardware 

As will be appreciated by those of skill in the art in light aspects. Furthermore, the present invention may take the 

of the present disclosure, the methods, systems and com- form of a computer program product on a computer readable 

puter program products for loading data into a tree navigator storage medium having computer readable program code 

graphical user interface asynchronously may provide a num- 45 means embodied in the medium. Any suitable computer 

ber of advantages. First, these methods, systems and com- readable medium may be utilized including for example, 

puter program products allow a user to view and operate on nard d i s j CSf CD-ROMs, optical storage devices, or magnetic 

already loaded portions of the data set while awaiting storage devices. 

additional data to load, instead of waiting for the graphical As will also be understood by those of skill in the art, the 

user interface to once again become responsive. Second, the 5Q ^ navigator graphical user interfaces of the present inven- 

methods, systems and computer program products of the tion ^ ^i^^ ^ customized program applica- 

present invention may reduce the frustration that users often and ^ ^ mlerface programming objects. Object 

experience when their machine "locks-up" pending the oriented techniques are well known to those of skill in the 

completion of a relatively slow operation. Third, if a par- art> and ^ ^ these techniques will not be described in 

tioilar network connection is slow or inoperable, the 55 deta il herem. However, artain embodiments of the graphi- 

methods, systems and computer program products of the cal user interfaces of the present invention are described 

present invention allow a user to continue working while herein m terms of programming ob j eclS) an d it will be 

obtaining data over such a slow or inoperable connection. understoo d that these references to programming objects 

BRIEF DESCRIPTION OF THE DRAWINGS should be interpreted in light of the understanding in the art 

60 regarding object oriented techniques. It should also be noted 

FIG. 1 is a screen capture of a prior art tree navigator tna t other parts of this detailed description (including the 

graphical user interface. claims appended hereto) make reference to "objects" in a 

FIG. 2 is schematic diagram depicting data arranged in a tree view display. As discussed in more detail herein, these 

tree representation. later references to "objects" are referring to the information 

FIG. 3 is a diagram depicting a computer network in 65 displayed in a branch of a tree in a tree view display, and 

which the tree navigator graphical user interfaces of the hence should not be confused with the "programming 

present invention may be used. objects" discussed above. 
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As noted above, in a variety of different applications it a first object and directly below that first object are referred 

may be desirable to represent or display data in what is to as the "children" or "child objects" of the first object, 

known as a tree representation. FIG. 2 illustrates a repre- Thus, for example, in FIG. 2 objects 161 and 162 are child 

sentative example of data displayed in such a tree objects of object 151. Similarly, objects 163, 164, 165, 166 

representation, which is generally designated 130. 5 are child objects of object 153. 

As will be appreciated by those of skill in the art, tree As will be appreciated by those of skill in the art, one way 

representations such as the tree representation 130 may be that a user of a tree navigator graphical user interface often 

very useful for organizing, displaying, manipulating and requests that data be loaded is by "expanding" a branch of 

modifying data which is hierarchical in nature. The levels of the tree representation. Referring again to FIG. 2, note that 

the tree representation visually depict the location of each 10 various branches in the tree representation include a control 

piece of data in a way that quickly and intuitively conveys button. In the example of FIG. 2, these control buttons 171, 

to a user both the location of the data within the hierarchy 172, 173, 174, 175 comprise a box with either a "+" or "-" 

and the relationship of that data to other data in the hierar- sign contained therein. These control buttons, which are well 

chy. Moreover, the hierarchical structure may allow users to known in the art, are referred to as "expand" (the "+" control 

more quickly and efficiently peruse the data, such as by 35 button) or "collapse" (the "-"control button) control buttons 

reviewing the entries at the higher levels to locate particular which allow the user to either display or hide the information 

branches which are most likely to contain information of contained on lower branches of the tree. Thus, for example, 

interest. if Ihe user selects (typically using a pointing device) the 

As will also be understood by those of skill in the art, the collapse control button 174, objects 163, 164, 165, 166 are 

hierarchical data presented in a tree representation may, in 2 o mdden in tDe lree representation 130, and the control button 

some instances, comprise all relevant data, wherein in other 174 is replaced with an expand control button (which 

instances, the data displayed in the tree representation serves indicates to the user that additional, undisplayed branches 

as an index or summary of underlying information which a exist below the branch containing object 153). 

user may wish to access. For instance, family genealogy Referring now to the branch in tree representation 130 

information is often displayed using a tree representation, 2 5 containing object 162, it is seen (from expand control button 

and the information so displayed in many cases may com- 173) that additional lower branches (which are not 

prise the full listing of hierarchical data. Computer directory displayed) exist. Typically, if these branches have never 

structures also comprise data that is often displayed in a tree been displayed during the user's current session using the 

representation; (see, e.g., FIG. 1) however, in this instance, tree navigator graphical user interface (or if the tree navi- 

the user typically uses the tree representation as a means of 30 gator graphical user interface unloads objects when they are 

locating and accessing underlying computer files which may hidden), then the objects and any associated data corre- 

be stored in various directories. In some instances, the tree sponding to these hidden branches of the tree will not 

navigator graphical user interface may provide the user currently be loaded in the tree navigator graphical user 

access to this underlying data in a second "data" display, interface. Thus, when the user selects expand control button 

such as the display shown on the right hand side of FIG. 1. 35 173, this selection generates a request to load data associated 

In any event, it will be understood that the methods of the with the child objects of object 162 (which are not depicted 

present invention are applicable to either type of hierarchical in FIG. 2). In response to this request, each of the child 

data set or a combination of the two. objects are loaded into the tree navigator graphical user 

As shown in FIG. 2, the tree representation 130 extends interface, along with any associated data which is pro- 

horizontally from the left of the page, with the data arranged 40 grammed to be loaded along with each object, 

in a series of levels 140, 150, 160, which are physically Another way in which a user of a tree navigator graphical 

offset from each other along the horizontal axis. However, user interface can request that data be loaded is by "select- 

those of skill in the art will appreciate that the tree repre- ing" an object in the tree view display. Thus, for instance, in 

sentation need not be displayed right to left across the page, FIG. 1, the object labeled "Checkwin" has been selected, 

and instead, for example, could extend from the bottom of 45 and as a result of this selection, the associated data displayed 

the page to the top or from the top of the page to the bottom. in the right hand window of FIG. 1 was loaded into the tree 

It will also be appreciated that a wide variety of different navigator graphical user interface for display. Those of skill 

types of data can be represented in a tree representation, and in the art will appreciate that numerous other methods exist 

that the concepts of the present invention generally are not by which a user can request that data be loaded into a tree 

limited by the type of hierarchical data. 50 navigator graphical user interface, such as, for example, via 

In the tree representation 130 of FIG. 2, level 140 is the commands entered through pull down menus, dialog boxes, 

"highest" or "root" level, and level 160 is the "lowest" level. or control panels. Accordingly, the methods of the present 

As illustrated in FIG. 2, each level of the tree representation invention should be viewed as being independent of how the 

130 includes one or more "branches. " As will be appreci- requests to load data are initiated, as they instead focus on 

ated by those of skill in the art, a "branch" of a tree refers 55 preferred ways of implementing such a request, 

to an entry in tree representation 130 at a particular level. In many instances, the objects displayed in a tree repre- 

Thus, for example, level 150 of tree representation 130 sentation will have additional data associated with them. For 

includes three branches (the branches which include icons instance, with reference to the tree navigator graphical user 

131, 134, 135), and level 160 includes six branches (the interface of FIG. 1, the object with the label "Checkwin" has 

branches which include icons 132, 133, 136, 137, 138, 139). 60 been "selected" by the user, and as a result of this selection, 

In FIG. 2, the information displayed at each branch of the various data associated with that object (namely a listing of 

tree comprises an icon, such as the icon labeled 132, and a the files contained in directory Checkwin) has been dis- 

label, such as the label "DBX1 ." Herein, information dis- played in the data display window on the right hand side of 

played in a branch of a tree, such as the combination of the FIG. 1. This data which is displayed in the data display may 

icon 132 and the label DBX1, (which together are desig- 65 include other objects (such as sub-directories) and other data 

nated 151) is referred to as an "object." Conventionally, which does not comprise an object. It will also be appreci- 

objects which are one level in the tree representation below ated that there may be additional data associated with the 
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object which is not displayed, or which is only displayed if 
specifically requested by the user. Pursuant to the teachings 
of the present invention, it will be appreciated that when a 
user initiates a request to load data into a tree navigator 
graphical user interface, all the data associated with that 
object may be loaded at the same time. Alternatively, less 
data may be loaded (e.g., only information relating to the 
subdirectories and no information relating to files), or even 
none of the associated data, such that the only information 
loaded is the information displayed in the tree representa- 
tion. 

The use of tree representations to display hierarchical data 
is particularly useful in a number of computer applications. 
Custom coded tree navigator graphical user interfaces as 
well as tree navigator "objects'* for providing such tree 
representations, are known in the art. A tree navigator object 
refers to a system or, more typically, a computer program 
product which is designed to interface with other software 
programs in a manner similar to a program subroutine, and 
which is capable of displaying data or information in a tree 
representation. Custom-coded tree navigator graphical user 
interfaces refer to software applications which include cus- 
tom program code that displays data in a tree representation. 
Typically, both tree navigator objects and custom-coded tree 
navigator graphical user interfaces provide the user with at 
least some capability for manipulating the data in the tree 
representation or modifying how the data is displayed. 

As noted above, the tree navigator graphical user inter- 
faces of the present invention allow users thereof to more 
quickly and efficiently access and manipulate the hierarchi- 
cal data displayed in the interface, by asynchronously pro- 
cessing requests for data and other commands, and by 
anticipating future requests for data based on previous 
requests made by the user. Moreover, these tree navigator 
graphical user interfaces further provide the user status 
information, including information as to the loading state 
(fully loaded, partially loaded) of objects in the tree view 
display and information as to when the loading of a par- 
ticular data set is completed. 

The present invention may be particularly advantageous 
in situations where the tree navigator graphical user inter- 
face is used to access a hierarchical data set that is stored on 
a distributed, geographically dispersed network. FIG. 3 
depicts such a communications network 10. As shown in 
FIG. 3, the network may include a plurality of servers, which 
are designated as 12, 14, 16, which are interconnected by 
communications links (which are represented by lightning 
bolt connections). These servers are typically used to store 
a wide variety of data and application programs, and also 
may serve as access points for various user terminals, which 
are designated 20, 22, 24, 26, 28, 30 in FIG. 3. As will be 
understood by those of skill in the art, the hierarchical data 
which is displayed in a tree navigator graphical user inter- 
face may be stored at one or more of the various servers 12, 
14, 16, user terminals 20, 22, 24, 26, 28, 30 or other devices 
(not pictured) in the network 10. 

In situations where a user using, for example, user ter- 
minal 30, is accessing hierarchical data that is stored at a 
"back-end" data store (i.e., a data storage device at a 
terminal or server which is remote from the user terminal 30, 
such as the server 12) via a tree navigator graphical user 
interface, the responsiveness of the interface to commands 
from the user will be a function of (among other things) the 
speed of the network connection between the server 12 and 
the user terminal 30. As many network connections operate 
at relatively low transmission rates, requests sent from the 
user terminal 30 to the server 12 to load a portion of the 
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hierarchical data into the tree navigator graphical user 
interface at user terminal 30 may result in a delay of seconds, 
minutes or more, depending upon the amount of data to be 
loaded and the effective transmission rate of the network 

5 connection. Pursuant to the teachings of the present 
invention, queries for data from such back-end data stores 
may be processed "asynchronously** so thafthe tree navi- 
gator graphical user interface is available to execute addi- 
tional commands while processing the request to load data 

20 from the back-end data store. Such asynchronous processing 
(which is discussed in more detail herein) is to be contrasted 
with the "synchronous" processing used in prior art tree 
navigator graphical user interfaces, where upon receiving 
the command to load data from the user, the tree navigator 

!5 graphical user interface "locks-up" (e.g., displays an hour- 
glass cursor and becomes unavailable to receive or process 
any additional commands from the user) until all the 
requested data is loaded. 
FIG. 4 illustrates a data processing system on which tree 

20 navigator graphical user interfaces according to the present 
invention may be utilized. As seen in FIG. 4, a user terminal 
30 may have a processor 32 and a memory 40. A number of 
application programs may run on the processor 32 — in FIG. 
4 these applications are designated 34, 36, 38 and include an 

25 operating system 38 and a tree navigator graphical user 
interface 36. In FIG. 4, the memory 40 includes random 
access memory ("RAM") 44, read only memory ("ROM") 
46 and a display buffer 42. In a preferred embodiment of the 
present invention, data which is loaded "into" the tree 

30 navigator graphical user interface 36 is stored in display 
buffer 42, which may be implemented, for example, in a 
cache memory, virtual memory or conventional memory. 
Preferably, this display buffer memory 42 has a relatively 
fast access time, so that data contained in display buffer 42 

35 may be displayed on the display device 48 with at most 
minimal delay. The user terminal 30 displays information on 
a display device 48. Typically, the display device 48 has a 
plurality of picture elements (collectively referred to as a 
screen) which may define the appearance of a user interface 

40 environment displayed on the display device 48. The con- 
tents of the display device 48 and, therefore, the appearance 
of the user interface environment, may be controlled or 
altered by the applications 34, 36 or the operating system 38, 
either individually or in combination. For obtaining input 

45 from a user, the operating system 38, the applications 34, 36, 
or both may utilize user-input devices 50. The user input 
devices 50 may include a pointing device 52 and a keyboard 
54 and/or other peripheral input devices known to those of 
skill in the art such as, for example, a microphone. The user 

50 input devices 50 may be used to designate areas of the screen 
or locations on the screen such as the border of a workspace 
or an object in a tree view display. 

FIG. 5 is a block diagram illustrating an exemplary 
implementation of the present invention. As illustrated in 

55 FIG. 5, a tree navigator graphical user interface 180 is 
provided that comprises a tree navigator controller 182 and 
a tree navigator data buffer 190. The tree navigator control- 
ler includes a controller 183, a tree view display controller 
184, a data display controller 186 and a user interface 188. 

60 As indicated in FIG. 5, the user of the tree navigator 
graphical user interface 180 accesses the user interface 
through one or more user input devices 50, such as a 
pointing device or a keyboard. These commands are 
received at the user interface 188 and sent to the controller 

65 183. In a preferred embodiment of the present invention, 
both the user interface 188 and the controller 183 are 
implemented as a software application. Thus, the controller 
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183 may be operably associated with the processor 32, 192 (and the user is directly accessing this computer), 
which is typically, but not always, resident on the user typically the hierarchical data is stored on some sort of 
terminal 30 to which user input devices 50 are connected. relatively slow storage device, such as a hard disk, a floppy 
The processor 32 may be used to process user commands disk or a compact disk, and the tree navigator data buffer 190 
such as commands to load data, commands to navigate the 5 is implemented in a relatively fast memory device, such as 
display, commands to add, edit, move or delete data that are random access or cache memory. However, when the hier- 
entered by the user via the user input devices 50. The archical data 192 is stored on a back-end network device, in 
controller 183 also interfaces with a tree view display many instances the access time to a hard drive will be much 
controller 184 and a data display controller 186, which are quicker than the access time to the back-end storage device, 
used to control how the tree view display and an associated 10 Accordingly, in such an instance, tree navigator data buffer 
data display (such as the display depicted on the right hand 190 could be implemented partially or fully in a hard disk or 
side of FIG. 1) is displayed on the display device 48. Both other relatively slow memory device, because the access 
tree view display controller 184 and data display controller time to such a device could still be significantly faster than 
186 may also be implemented in software that runs on the time required to access the information from the back- 
processor 32. Those of skill in the art will appreciate that 15 end storage device. 

many tree navigator graphical user interfaces do not include As is also shown in FIG. 5, the tree view display con- 

an associated data display, and that separate display con- troller 184 and the data display controller 186 are connected 

trollers such as controllers 184, 186 are not required, as their to the display device 48. Through these connections, the tree 

functions may be performed by controller 183. navigator graphical user interface displays data in response 

As shown in FIG. 5, the controller 183 in many instances 20 *° user inputs* Typically, the display device 40 may also be 

will also be operably associated with a tree navigator data used to display data associated with other applications, such 

buffer 190. Buffer 190 has access to the hierarchical data set as the application 34, resident on the user terminal 30. These 

192, such as, for instance via network communications other applications also typically use the processor 32 

connections over which portions of the hierarchical data set included on the user terminal 30. 

192 could be loaded into tree navigator data buffer 190. As 2 s The present invention will now be further described with 

shown in FIG. 5, the controller 183 typically controls respect to FIGS. 6-9, which are a series of flowcharts 

transfers of data between hierarchical data set 192 and tree illustrating various methods for loading data into a tree 

navigator data buffer 190. navigator graphical user interface. It will be understood that 

The tree navigator data buffer 190 is typically imple- each block in the flowcharts (and/or the blocks in the 
mented in memory 40 on the user terminal that is being used 30 preceding block diagrams) and combinations of blocks in 
by the user, and may be used to store data which the user has the flowcharts and/or block diagrams, can be implemented 
had loaded. Typically, the buffer 190 will include the data by computer program instructions. These program instruc- 
which is displayed on display device 48, as well as addi- tions may be provided to a processor such that the instruc- 
tional data which the user has loaded, but which is not tions which execute on the processor create means for 
currently displayed. For instance, when the user loads a large 35 implementing the functions specified in the flowchart and/or 
set of data, not all the data will typically fit on the display block diagrams block or blocks. The computer program 
device 48. In this instance, it is advantageous to store that instructions may be executed by a processor to cause a series 
data in a buffer which has quick access times so that if the of operational steps to be performed by the processor to 
user scrolls up or down to view data which was not previ- produce a computer implemented process such that the 
ously displayed the new data which is displayed as a result 40 instructions which execute on the processor provide steps 
of the scrolling operation can very quickly be displayed on for implementing the functions specified in the flowchart 
the display device 48. Similarly, in tree navigator graphical and/or block diagrams block or blocks, 
user interfaces that include both a tree view display and a Accordingly, blocks of the flowchart and/or block dia- 
data display, typically the information which is displayed in gram illustrations support combinations of means for per- 
the data display is the data that is associated with a particular 45 forming the specified functions, combinations of steps for 
branch (that the user has selected) of the tree representation performing the specified functions and program instruction 
depicted in the tree view display. However, if the user has means for performing the specified functions. It will also be 
loaded data corresponding to other branches of the tree, it understood that each block of the flowchart and/or block 
may be advantageous to keep this data stored in tree navi- diagram illustrations, and combinations of blocks in the 
gator data buffer 190, because if the user selects one of these 50 flowchart and/or block diagram illustrations, can be imple- 
other branches, the associated data can typically be more mented by special purpose hardware-based systems which 
quickly displayed if it is stored in the buffer 190. perform the specified functions or steps, or combinations of 

Those of skill in the art will appreciate that the buffer 190 special purpose hardware and computer instructions, 
can be implemented in many different ways, such as in the As noted above, pursuant to one aspect of the present 
cache memory, RAM, or the hard drive of the user terminal 55 invention, the tree navigator graphical user interface 
on which the tree navigator graphical user interface 180 is executes on requests to load data asynchronously. The flow 
present. Preferably, the buffer 190 has an access time which chart of FIG. 6 illustrates such a method of operation in more 
is less (and preferably many orders of magnitude less) than detail. As shown in FIG. 6, the method starts when the tree 
the access time required to retrieve the data from its normal . navigator graphical user interface receives a request to load 
storage location. (Note that the access time to retrieve data 60 data (block 60). By a request to load data it is meant that the 
from its regular storage location may be large because the user, the tree navigator graphical user interface, or some 
data is located in a remote location over a limited-bandwidth other application, device, or operator has commanded the 
network connection, or for any of a wide variety of other tree navigator graphical user interface to load certain data 
reasons, such as the data is stored in a data base which for potential use in the tree navigator graphical user interface 
requires computationally intensive operations to access.) 65 from a data set remote from (or computationally time- 
Thus, if the tree viewer graphical user interface 180 is consuming to obtain) the tree navigator graphical user 
resident on the same user terminal as is the hierarchical data interface (although perhaps resident on the same user 
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terminal) In response to such a request, the requested data loaded into tbe tree navigator graphical user interface (block 
is ultimately loaded into memory, buffers or other storage 74), and thereafter, some portion of that data is typically 
medium which is immediately accessible by the tree navi- displayed in the tree view display (block 76). 
gator graphical user interface, such as the tree navigator data As noted above, prior art tree navigator graphical user 
buffer 190 depicted in FIG. 5. In response to this request, the 5 interfaces typically would process (execute on) user- 
tree navigator graphical user interface starts to execute on, generated commands one at a time. Thus for instance, when 
or respond to, the request using asynchronous processing a user generates a request to load data in Microsoft Windows 
techniques (block 62). By "asynchronous" processing it is Explorer NT(by, for example, expanding a branch in the tree 
meant that the tree navigator graphical user interface will diagram on the left hand side of FIG. 1 by clicking on one 
simultaneously execute on multiple user-generated of the expand control buttons), the pointing device turns to 
commands, by, for instance, using parallel processing tech- an hourglass and the user is prevented from entering any 
niques. Thus, since asynchronous processing is used, once additional commands to manipulate the tree navigator 
execution of the request to load data is initiated, the tree graphical user interface until execution on ^ request to 
navigator graphical user interface becomes available to load data is completed In direct contrast » tto pnor art 

11 P f v , , , ... „ mn t u rtlirrh tree navigator graphical user interfaces, the methods and 

receive and execute on additional <x>mmands even i though M ™ g g£ ^ Qerated 

the tree navigator ? aphical user ^^^J^f Quests for daU asynchronously, and thus once processing 

fimshedproc^mgtherequesttoloaddatareceivedinbl^ on me request to load data, the graphical user 

60 of FIG. 6. Such asynchronous processing is to be d^tm* mte rf a ce is ready to accept and initiate processing on 

guished from the "synchronous" processing described above additional commands. In this manner the user can continue 

used by prior art tree navigator graphical user interface. 2Q ^ yiew dala ^ navigate the tree view display while 

As shown in FIG. 6, preferably tbe tree navigator graphi- awaiting a response to the request to load data, 
cal user interface notifies the user that the computer is Pursuant to another aspect of the present invention, 
available to accept commands pending the processing of the methods, systems and computer program products are pro- 
request to load data (block 64). Such notification may be v jded which may immediately provide a user of the tree 
provided in a wide variety of ways known to those of skill 25 navigator graphical user interface access to data received in 
in the art. In one embodiment of the present invention, the response to a request to load data, even if additional respon- 
notification of block 64 may be provided by having the sive data has not yet been obtained. In this manner, the user 
pointing device remain an arrow after execution of the of the graphical user interface has the perception that the 
request to load data is initiated. In another embodiment, the graphical user interface is responsive to his or her corn- 
pointing device is replaced by an hourglass icon which 30 mands (as some data is provided faster than it otherwise 
includes an arrow pending completion of execution on the would be), and the user is also able to use the "partial data 
request to load data, which is a convenient method (that is that is made available earlier, which may result in a more 
known in the art with respect to other applications) for efficient graphical user interface. 

notifying the user that the request to load data is being The flow chart of FIG. 7 depicts an embodiment of one of 

processed and that the computer remains available to accept 35 the methods of the present invention that provides such 

additional commands. access to partial data. As indicated in FIG. 7, upon receiving 

As indicated by block 66 of FIG. 6, the tree navigator a request to load data (block 80), the tree navigator initiates 

graphical user interface may finish executing on the request asynchronous execution on the request (block 82). Some- 

to load data (i.e., it obtains the requested data) before any time after execution on the request to load data is initiated, 
subsequent commands are received. If this occurs, the data 40 data may become available at the tree navigator which is 

obtained in response to the request to load data may be responsive to the request (block 84). However, if the amount 

loaded into the tree navigator graphical user interface (block of data requested is large, or if it the requested data is stored 

74) Typically the data is loaded into a buffer of some sort in multiple remote locations, typically all the data respon- 

such as tree navigator data buffer 190 depicted in FIG. 5. sive to the request will not become available at the same 

Typically, some portion of this obtained data is then 45 time. As shown in FIG. 7 in this case the tree navigator 

displayed G)lock 76) on display device 48, so long as the graphical user interfaces of ^the present invention ^may 'load 

user is displaying a portion of the tree representation which the data that is available (block 86), and then depending 

,-nrl,.H« the rented data upon what data the user has requested be displayed, may 

"uX^Z -r i-ated command (i.e., another dglay all or a p^ion of this partial da«a on the display 

request to load data, a scrolling of one of the display 50 device 48 (block 88). ...... , • v,n„ 

^dows, an edit ofdata contained in a display window.etc.) As is also shown in FIG. 7, if partial data is not mitiaUy 

rreceWed before the processor finishes executing on the available (block 84), the tree navigator graphical user mter- 

request to load data (block 68), the processor initiates face continues to execute on the request to load data Q> ode 

execution on this command (block 70). In the embodiment 92). (Note that in many instances, Oils simply means tha the 
of the present invention depicted in FIG. 6, execution on this 55 tree navigator graphical user mterface continues to wait tor 

subsequent command is performed asynchronously, partial- data to be delivered from a back end storage device* 

larlyif tbe subsequent command comprises a second request Similarly, execution of the request also continues even if 

to load data. However, it will be appreciated that in some partial data was available and has been displayed so long as 

applications it may be preferred to execute on certain types . additional responsive data has yet to be loaded (blocks 90, 
of commands synchronously (i.e., preventing execution of 60 92). If additional data is received i at the |t« 'navigator 

new commands pending the completion of the processing of graphical user mterface (block 94) it » J"** "<» toe tree 

the command that is processed synchronously). In any event, navigator graphical user mterface (block 86), and displayed 

the pressor may continue to receive andexecute additional on the display device 48 to the extent the user has requested 

commands so long as the request to load data is being that the data be displayed (b ock 88). As shown in Fia 7, 
processed (blocks 68, 70, 72). As noted above, when the 65 this process continues untd all the responsive data has been 

processor completes execution on the request to load data of received and loaded into the tree navigator graphical user 

block 62, the data obtained in response to that request is interface. 
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In yet another aspect of the present invention, the tree (block 118), it may be loaded into the tree navigator graphi- 

navigator graphical user interfaces provide the user infor- cal user interface (block 108), and some or all of this 

mation regarding the status (e.g., fully loaded, in the process additional data may be displayed in the data display (block 

of loading or failed to load) of objects displayed in the tree 112), Preferably, the placeholder object is displayed as soon 

view display. The flow chart of FIG. 8 illustrates one 5 as sufficient data is available to create the placeholder object 

embodiment of this aspect of the present invention. As (i.e., the name of the label and the type of icon to display), 

shown in FIG. 8, after receiving a request to load data (block and remains displayed on the display device until either the 

100), the tree navigator graphical user interface initiates user scrolls the screen sufficiently far so that it disappears off 

execution on the request (block 102). As discussed the edge of the display device or until all the data responsive 

previously, pursuant to another aspect of the present 10 to the request to load data has been loaded. However, it will 

invention, it is preferred that this execution be performed also be understood that depending upon the particular appli- 

asynchronously. As shown in FIG. 8, if the tree navigator cation it may be preferred to switch from a placeholder 

graphical user interface includes a data display (i.e., a object back to a normal object before all the data responsive 

display area for displaying data associated with the objects to the request is obtained. 

displayed in the tree view display), a loading icon may be 1S Once all the data responsive to the request has been 
displayed within this display during some or all of the time obtained and loaded into the tree navigator graphical user 
the tree navigator graphical user interface is executing on the interface, the loading icon is removed from the data display 
request to load data. Such a loading icon can be any indicia (block 120). Then (in the example of FIG. 8), if the execu- 
that notifies the user that the tree navigator is in the process tion on the request was successful (i.e., all data responsive 
of loading data, such as an hourglass or a box which includes 20 to the request was successfully obtained), the placeholder 
the word "loading." object is replaced with a normal object (block 124). If 
Once partial data is received in response to the request to however, the execution was not successful, which would 
load data (block 106), the data which is available may be occur, for example, if the network connection to a server 
loaded into the tree navigator graphical user interface (block having responsive data had been severed, the placeholder 
108). Thereafter, a placeholder object may be displayed in 25 object is replaced with a "failure object" which is a con- 
the tree view display (block 110). As used herein, the term figuration of the object designed to indicate that the attempt 
"placeholder object" refers to an object which is configured to load the data associated with the object was unsuccessful, 
differently from the normal representation of the object (an In a preferred embodiment of the present invention, a 
object displayed in its normal or customary representation is "failure object" comprises the label and icon of its associ- 
referred to herein as a "normal" object) so as to provide the 30 ated normal object with an "X" superimposed over the icon, 
user information regarding the loading status of the object. While in the example of FIG. 8 the loading icon is 
As discussed above, the tree navigator graphical user inter- displayed in the data display area, it will be appreciated that 
face may be implemented so that each time an object is in some situations it may also be beneficial to display a 
loaded into the tree view display, certain additional infor- loading icon in the tree view display. For instance, when the 
mation (which may or may not be displayed) is loaded into 35 tree navigator graphical user interface is in the process of 
the tree navigator graphical user interface. For instance, loading child objects in response to a command to expand a 
when a particular object is loaded into the tree navigator branch of the tree, a loading icon could be displayed in the 
graphical user interface and displayed in the tree view tree view display prior to the time the first child object (be 
display, some or all of the data associated with that object it a placeholder object or a normal object) is displayed in the 
which would be displayed in a data display that is associated 40 tree view display. It will also be understood that such a 
with the tree view display may also be loaded automatically loading icon may be located anywhere within either or both 
along with the object. As soon as the data comprising the of the tree view display and/or data display areas. As should 
object is loaded into the tree navigator graphical user be clear from the above discussion, it is preferred that the 
interface, it is displayed in the tree view display in a tree navigator graphical user interface executes on corn- 
placeholder object. This notifies the user that while some 45 mands asynchronously, and in this case the appearance of 
data has been loaded in response to the request to load data, the loading icon does not prevent the user from entering 
certain additional data associated with the placeholder object additional commands. 

has not yet been loaded. As noted above, in one aspect of the present invention, 
In many tree view displays, each object comprises a label data is automatically loaded in anticipation of future 
and a colored icon. For such a tree view display, a conve- so requests to load data. In a preferred embodiment of the 
nient way of implementing the "placeholder object," is to present invention, such data would include the data com- 
display the label and a "ghost" (i.e., black and white) prising each of the child objects of the parent object.(and its 
representation of the icon. In this manner, the user can associated data) that is being loaded. In this manner, if the 
quickly determine from the tree view display whether or not user later "expands" the parent object, placeholder objects 
the data associated with a particular object has been loaded 55 for each of the child objects may be displayed immediately, 
into the graphical user interface by seeing if a "normal since the data required to create these placeholder objects is 
object" or placeholder object" is displayed in the tree view already loaded into the tree navigator graphical user inter- 
display, face. This gives the user the perception of instant 
As shown in block 112 of FIG. 8, the partial data which . responsiveness, and advantageously provides the user access 
includes the data comprising the object may also include 60 to partial information immediately (as the placeholder 
additional data which is to be displayed in the data display. objects are partially functional, in that you can, for example, 
Some or all of the partial data may also be displayed, as was initiate a request to expand a placeholder object which will 
discussed in more detail with respect to the flow chart of be processed in parallel with any outstanding commands or 
FIG. 7. As indicated in FIG. 8, the tree navigator graphical requests to load data). Thereafter, the tree navigator graphi- 
user interface continues to execute on the request until all the 65 cal user interface can load any additional data (after request- 
data responsive to the request has been obtained (blocks 114, ing it) that is to be loaded along with each of the child 
116). If more data is received in response to the request objects, and can confirm that the previously loaded child 
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objects are still "good'* data (i.e., that none of them have request (block 202) and loads it into the tree navigator 

been deleted, or that additional child objects have not been graphical user interface (block 203). As discussed above, 

added). Once the additional data is loaded for a particular preferably this data is obtained by asynchronously executing 

child object, the placeholder object for that child object is on the request to load data. In this particular embodiment, 

replaced with the child object's normal object. 5 the tree navigator graphical user interface waits until after 

, , ... the requested data has been obtained and loaded, and then 

Moreover note that m many situations the user may not dete J ines if additional dala should also be obtained in 
be interested in the data in a child object, but instead is anticipa ti on 0 f future requests to load data (block 204). This 
interested in moving further down the tree representation. If may ^ accomplished, for example, by a programmed soft- 
asynchronous processing of requests to load data is ware ro Ut i De that automatically requests certain additional 
employed, in this situation the user can move down the tree 10 lyp€S 0 f data wnen certain categories of data, or certain 
(by expanding the child placeholder object of interest) as specific data, is requested. If no additional data need be 
soon as the placeholder object for the child of interest is obtained, the methodology is completed. However, if addi- 
displayed. In this manner, the user can more quickly and tional data should be obtained, the tree navigator graphical 
efficiently navigate the tree diagram. user interface acts to obtain this additional data (block 206), 

Those of skill in the art will appreciate that one type of 15 typically using asynchronous processing, and then loads this 
request to load data is a request to "refresh" data that is additional data into the tree navigator graphical user inter- 
already loaded. Such "refreshes" may be necessary in sys- face (° lock 208 )* 

terns where other users can add to or otherwise modify the Exactly how much and what type of data is requested in 

set of hierarchical data. Utilizing the present invention such anticipation of future requests to load data will vary depend- 

refresh operations may be performed without eliminating the 20 »8 «P°» ■ ™ mber of factors including the ype o ^hierar 

. *u 1 a 1 ^ j k„»™ki„M 4 u li, cmcal data, the storage capacities at the user term inal, the 

user's access to the already loaded but possibly stale data Qf ^ ^ etc n for using 

that is being refreshed. When the refresh query is completed { Q c k of ^ Microsoft Windows Explorer tree navi- 

the object is automatically updated to reflect the most recent graphical user interface of FIG. 1, it will be appreci- 

information associated with the object. In a preferred ^ ated mat m so me instances, it may be advantageous to load 

embodiment of this aspect of the present invention, the ^ data associated with each of the child objects of the 

object subject to the refresh operation is represented by a b rarjc h that is expanded (i.e., the data that would be dis- 

placeholder object during the pendency of the refresh played m the data d jspi a y 0 n the right hand side of FIG. 1 

operation, to indicate to the user that the refreshed data is in tf the child ^ selected). In this manner, if the user 

the process of being loaded. 3Q selects 0 ne of the child objects, the data associated with this 

Pursuant to another aspect of the present invention, the child object (i.e., the subdirectories and files stored in the 

concept of loading and displaying partial data in the graphi- cm id object) may be displayed almost immediately once 

cal user interface may be enhanced if the graphical user requested by the user. In other instances, however, it may be 

interface is programmed to anticipate future requests for advantageous to only pre -request the child objects (i.e., 

data based on a user's prior requests for data. Based on such 35 subdirectories) of each child object of the expanded branch, 

anticipation, the tree navigator graphical user interface may This m0 re limited request is preferred if the user is likely to 

be programmed to internally initiate requests to load data, so expand numerous branches and sub-branches before 

that the data will be immediately available if, as anticipated, attempting to access a file. 

the user thereafter initiates such a request. Moreover, as the FIGS. 10A-10F are screen captures from an application 
methods, systems and computer program products of the ^ program that includes a tree navigator graphical user inter- 
present invention may use asynchronous processing, the f ace ac cording to the teachings of the present invention. In 
impact on the user of the delay which may result from FIG. 10A, the tree view display portion of the graphical user 
loading this additional data will in many situations be interface is shown on the window on the left hand side of the 
reduced or eliminated. figure. In this particular example, the highest or "root" level 
By way of example, in both the prior art tree navigator 45 of the tree representation is not displayed, and only the level 
graphical user interface of FIG. 1 and the tree navigator immediately below the root level (which includes six 
graphical user interface of FIGS. 10A-F (described herein), branches) is displayed. Three of the branches include expand 
when the user expands a branch in the tree representation control buttons, indicating that the objects contained in each 
(i.e., selects the "plus" sign adjacent to the branch using the of those branches have one or more child objects. In FIG. 
pointing device), a request to load the child objects of the 50 10A, each of the objects are represented as a normal object, 
object displayed in that branch is received at the tree which, in this example, comprises a full color icon along 
navigator graphical user interface. As will be appreciated in with an associated label. 

light of the teachings of the present disclosure, in many FIG. 10B shows how the screen capture of FIG. 10A is 

instances there is a high probability that after expanding this modified after the user selects the expand control button that 

particular branch the user will shortly thereafter request data 55 ^ just to the left of the "User Groups" object. As shown in 

associated with at least one of the child objects of the branch. FIG. 10B, the expand control button changes to a collapse 

In anticipation of such a request, the tree navigator graphical control button, and the child objects of the "User Groups" 

user interface of the present invention may initiate requests object are displayed. In this particular example, these child 

to load some or all of the data relating to the child objects objects were displayed in the tree view display almost 

when the parent object is requested or loaded. In this ^ immediately, as information regarding these child objects 

manner, the data may be available for display essentially was requested when the "User Groups" object was loaded in 

immediately in the event the user initiates the anticipated anticipation of a future query. Note that each of the child 

request for this data. objects is displayed as a placeholder object (as indicated by 

FIG. 9 is a flow chart displaying one embodiment of this the black and white or "ghost" icons). This indicates that 

aspect of the present invention. As shown in FIG. 9, upon 65 additional data associated with each of these child objects is 

receiving a request to load data (block 200), the tree navi- still in the process of being loaded into the tree navigator 

gator graphical user interface obtains data in response to the graphical user interface. 
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FIG. IOC illustrates how FIG. 10B changes after the 4. The method of claim 3, wherein said step of loading 

information associated with each of the child objects has additional data comprises the step of loading data that is 

been loaded into the tree navigator graphical user interface. associated with the child objects of said first object. 

As can be seen in FIG. IOC, each of the placeholder objects 5. The method of claim 1 further comprising the step of 

has been replaced by the normal object for the respective 5 displaying a portion of the obtained data before completing 

child objects ^ step 0 as y ncnronousl y executing on the request to load 

selected the "DBXT object (e.g by selecting it with d» ^ was alrea £ loaded ^ 

In the data display u> the "Name" column, only a place- representation, and 
holder object appears, indKatmg that (he wh LL said reque'st to Jd data comprises a request to load 
graphical user interface ^ all id the , r«*sso „ data associated with a first of said objects; and 

associated data. FIG. 10E illustrates how FIG. 10D changes * 5 1 * j «k;^ 

once all the data requested by (he user's selection of the ^ th ^ S ?H ^ 7ln of^vnth™ 

"DBXr object has been loaded into (be tree navigator as a placeholder object durmg sa.d s ep o asynchro- 

graphical user interface. In FIG. 10E, we see that this o ™*9 executmg on the request to load data_ 

fddttonal data comprised the name fo/the one user asso- «• The method of claim 7 further compnsing the step of 

ciated with the DBX1 user group. Note that in the data » r «P la « n S said P la « to1 ^ ^ 

display a normal object has replaced the placeholder object Jhe data assocated with said first object has been fully 

✓ 4 a a * * L , i~ n A~A\ loaded into the tree navigator graphical user interface, 

(as all the reques^d data is now loaded). ^ rf ^ ^ ^ ^ g ^ step of 

Finally, FIG. 10F illustrates how fce display of FIG. 10A ^ laceholder ^ ^ a faiIure ^ if the 

changes if the user "refreshes all the data. As seen on the * hronously executing on the request to load data 

left hand side of FIG. 10F, each of the objects in the tree fc £ to ^ aU available ^ responsive to me request . 

view display has been replaced with a placeholder object, 1Q ^ method of daim ^ ^p^g step 0 f 

indicating that the tree navigator graphical user interface is ^ & bad . icon ^ ^ tfee ^ display during the 

in the process of loading data associated with each object. * q{ exe cutmg on the request to load data 

The same is true for the one object depicted m the data |h ^ indk J tcs that me ^ navigator graphical user interface 

display on the right hand side of the figure. Note, however, fe ^ ^ of executing on the request t0 load data . 

that the data that was previously loaded remains in the data u Tfae mcthod of claim ly wherein said tree view display 

display, and hence is available for the user to view and ^ & plurality of objects in a tree representation, and 

manipulate while awaiting the response to the refresh com- wherein each of ^ objects m associated with a subset of 

mand. 35 me data in said set of hierarchical data, and wherein said tree 

In the drawings and specification, there have been dis- nav igator graphical user interface further includes a data 

closed typical referred embodiments of the invention and, display area for displaying at least a portion of the data 

although specific terms are employed, they are used in a associated with one of said plurality of objects, and 

generic and descriptive sense only and not for purposes of ^ method coinpiises me step Q f dis- 

limitation, the scope of the invention being set forth in the ^ & ]oading [cQn {n ^ da(a display area during 

following claims. lhe step of asynchronously executing on the request to 

That which is claimed is: load data mat indicates that the computer is in the 

1. A method of loading data that is part of a set of ^ of executing on ^ request t0 load dala . 
hierarchical data into a tree navigator graphical user inter- n ^ of daim ± forther c^p^ing ±& st ep of 
face which includes a tree view display, the method com- ^ displaying ^ indicia of availability on the tree navigator 
prising the steps of: graphical user interface during the step of asynchronously 

receiving a request to load data; executing on the request to load data that indicates that the 

asynchronously executing on the request to load data so as computer is available to receive additional commands. 

to obtain all available data responsive to the request; 13 mem od of claim 8, wherein said normal object 

receiving a user-generated command subsequent to initi- 50 comprises an icon and wherein said placeholder object 

ating execution on the request to load data; comprises a ghost representation of said icon, 

initiating execution on the user-generated command prior 14. The method of claim 9, wherein said normal object 

to completing said step of asynchronously executing on comprises an icon, and wherein said failure object comprises 

the request to load data; and an "X** superimposed on said icon, 

loading the obtained data into the tree navigator graphical 55 15. The method of claim 1, wherein the request to load 

user interface. data comprises a request to refresh data currently loaded in 

2. The method of claim 1, further comprising the step of the tree navigator graphical user interface, and wherein said 
displaying at least a portion of the obtained data in the tree step of receiving a user-generated command comprises the 
view display. step of receiving a user-generated command to manipulate 

3. The method of claim 1, wherein said tree view display 60 the currendy loaded data that is subject to the request to 
displays a plurality of objects in a tree representation, and refresh. 

wherein said request to load data comprises a request to load 16. The method of claim 3, further comprising the step of 

data associated with a first of said objects; and displaying in the tree view display, before completing said 

further comprising the step of loading additional data into step of asynchronously executing on the request to load data, 

the tree navigator graphical user interface that is asso- 65 data responsive to the request to load data that was already 

ciated with at least one object other than said first object loaded into the tree navigator graphical user interface at the 

in anticipation of a future request to load data. time the request to load data is received. 
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17. The method of claim 1, wherein said tree view display 
displays a plurality of objects in tree representation, and 
wherein said request to load data comprises a request to 
refresh the data associated with a first of said objects that 
previously had no child objects, and further comprising the 
steps of: 

displaying a loading icon on the tree view display during 
the step of asynchronously executing on the request to 
load data that indicates that the computer is still in the 
process of executing on the request to load data; and 
then displaying the child objects of the first of said 
object if the first of said objects now has child objects. 

18. The method of claim 5, wherein said request to load 
data comprises a request to load all the child objects of a 
parent object, and wherein said step of displaying a portion 
of the obtained data comprises displaying in the tree view 
display a child object of the parent object before completing 
said step of asynchronously executing on the request to load 
data. 

19. A system for loading data that is part of a set of 20 
hierarchical data into a tree navigator graphical user inter- 
face which includes a tree view display, the system com- 
prising: 

means for receiving a request to load data; 
means for asynchronously executing on the request to 

load data so as to obtain all available data responsive to 

the request; 

means for receiving a user-generated command subse- 
quent to initiating execution on the request to load data; 

means for initiating execution on the user-generated com- 
mand prior to completing said step of asynchronously 
executing on the request to load data; and 

means for loading the obtained data into the tree navigator 
graphical user interface. 

20. The system of claim 19, wherein said tree view 
display displays a plurality of objects in a tree 
representation, and wherein said request to load data com- 
prises a request to load data associated with a first of said 
objects; and 



further comprising means for loading additional data into 
the tree navigator graphical user interface that is asso- 
ciated with at least one object other than said first object 
in anticipation of a future request to load data. 

21. A computer program product for loading data that is 
part of a set of. hierarchical data into a tree navigator 
graphical user interface which includes a tree view display, 
the computer program product comprising: 

a computer-readable storage medium having computer- 
readable program code means embodied in said 
medium, said computer-readable program code means 
comprising: 

computer-readable program code means for receiving a 

request to load data; 
computer-readable program code means for asynchro- 
nously executing on the request to load data so as to 
obtain all available data responsive to the request; 
computer-readable program code means for receiving a 
user-generated command subsequent to initiating 
execution on the request to load data; 
computer-readable program code means for initiating 
execution on the user-generated command prior to 
completing said step of asynchronously executing on 
tbe request to load data; and 
computer-readable program code means for loading the 
obtained data into the tree navigator graphical user 
interface. 

22. The computer program product of claim 21, wherein 
30 said tree view display displays a plurality of objects in a tree 

representation, and wherein said request to load data com- 
prises a request to load data associated with a first of said 
objects; and 

further comprising computer-readable program code 
means for loading additional data into the tree naviga- 
tor graphical user-interface that is associated with at 
least one object other than said first object in anticipa- 
tion of a future request to load data. 
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